This work deals with the crack problem simulation in dissimilar material. We propose a new numerical approach, based on Nitsche's variational formulation, to handle the interface conditions in the Navier-Lame equations between two or more axially symmetrical subdomains, characterized by different material constants. This gives a numerical method easy to implement, that is able to solve problems in axisymmetric domains with cracks, where the stress fields tend to infinity. We present the variational formulation which provides the solution in terms of displacements field in the case of a crack existence for axisymmetrical plate domain Ω made of several different layers characterized by different material properties.
The classical Nitsche formulation [3] was introduced several years ago to impose weakly essential boundary conditions in the scalar Laplace operator. Then, it has been worked out more generally to several physical fields [2] , and particularly to the Maxwell equations [1] . The Nitsche formulation is well adapted to conforming finite element, leading to efficient numerical scheme in the time dependent cases. In order to obtain the Nitsche type variational formulation for the problem with dissimilar elastic material, we consider the deformation of axisymmetric domain Ω 1 ∪ Ω 2 which interpreters the dissimilar elastic plate, with the crack whose undeformed shape is a curve C 1 ∪ C 2 and which is perfectly jointed on the interface B 2 ∪ T 1 . The plate is loaded by the opposed surface forces at B 1 and T 2 in the vertical directions, and fixed on R 1 ∪ R 2 . We denote the domain boundaries in the following manner:
where the notations C i , F i and L i stand for clamped, free and loaded boundaries respectively for each subdomain Ω i , i = 1, 2. In this case, the problem is defined as follows, for i = 1, 2:
where S i are a stress tensors, u i are the displacement field vectors and (
an acting force vector. Denoting the interface between the two sub domains Ω 1 and Ω 2 by Υ = {(z, r) : 0 ≤ z ≤ 1, r = R 0 } = T 1 = B 2 , we have to define the appropriate boundary interface conditions. The interface conditions refer to problem configuration, where the both of the half plates are perfectly jointed on the interface. In this case the interface transmission conditions are defined as follows:
where the brackets [·] denotes the jump across the interface Υ. Applying the fundamental Green's identity for the tensor fields, Nitsche's method will only be used for handling the interface conditions. Assuming that we have a regular finite element mesh T h of the domain Ω, we introduce the finite element approximation space V h of vectorized functions. Denoting by C h the trace mesh induced by T h on the interface Υ, and by u h the approximate solution of u i in V i h and using the transmission condition [u] = 0 on Υ, we derive the Nitsches type variational expression, which includes two special terms: one causes the method to be symmetric and consistent and another ensures the method to be stable, for a sufficient large β. Summing up, our Nitsche type variational formulation of problem (1) can be written as:
and
(a) stress field σ rr (b) stress field σ zz (c) stress field σ θθ
